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ABSTRACT: 

PROBLEM TO BE SOLVED: To clean a semiconductor substrate by 
only using 

electrolytic pure water by fixing anode electrode plates to the 
surfaces of 

partition walls composed of H<SP>+</SP>-ion exchange membranes 
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which are faced 

to an object to be cleaned on both sides of the object in an anode 
chamber and 

fixing cathode electrode plates to the surfaces of the partition walls at 
positions facing the anode electrode plates in cathode chambers. 

SOLUTION: The inside of a cleaning tank 2 is divided into an anode 

chamber 3 , _ 

at the center and cathode chambers 4 on both sides with partition 

walls 5 

composed of two sets of H<SP>+</SP>&par;ion exchange 
membranes having hollow 

sections for flow passages 6. Paired anode electrode plates are 
respectively 

fixed to the walls 5 at the positions at which the plates 7 can face 

each other . 
on both sides of a substrate W which is an object to be cleaned and 

paired 

cathode plates 8 are respectively fixed to the walls 8 at the positions 
at 

which the cathode plates 8 can face the anode plates 7. When pure 
water is 

supplied to the chambers 3 and 4 and flow passages 6 in the walls 5 
and the 

plates 7 and 8 are connected to a DC power source, an 

H<SP>+</SP>-rich solution 

is generated through an electrode reaction of 

2H<SB>2</SB>0-4e<SP>- 

</SP>→0<SB>2</SB>+4H<SP>+</SP> and the acid cleaning 
of the substrate W takes place. 
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imx 1 3 nmm®<7)*&mz , ssHM&k l 

SSTfto-C. ttEftflMfft. tBKMMMSfLft? 

/— KMis *OTMffl£^tt£ftft2|&<9#y-F£k 
T«£ftl>^<. +2SoaK>WRft3*ifc2a«>H* 
4*>3a»I^TfrftlWfcJ:^TKHU SH27/- 
KSCfelt*, ffifaftft&^kttflatftWfflwH* 4* 

«WM»t^Tfcft£kH«k*«49W«*W> 
El£-f fti k ***k1-«ll*« 1 WEKOiHWMHK 

i m 3 3 *#«>*i»««iM*fc . &&&& fc L 

gST'ft^T. ffifflHMf** *»^jWR»&*l.ft7 20 
^£7y-h***K*l3t<$-£ftkk&fc. WE*y 

E7>'-F««kttrtr**ffiwctts k7/-fmi 

k *<MSk"7 iiWWWHKoaeMfBl. 

[ff*«4 3 ««feWS»tlW7>'-Ka»«»te 30 

at * -r t m&t-tmim. 3 t=£*o¥**SK 

[■**5J «K7y-H«HR«J:^y-l<«ai 
***£?LK*»fc*« - k Sfcftfc't ftM ** l~4Wi 

[ffiftg 6 3 *J9«aE»««>+*«fc s tea^ k L 

/-FSk. *0WBte8M*Wift2a*);!ry--F£k 
TUlS S*ift*< . +»08W»*<«SS 2«<9 H* 40 

47i-y3mmizx%hfm<zj:ix\mL. hosts- 

vXUUMJ: ")«r&KKoailifc:7y-KltfflK*BB«S 

ft k k i te, V- Ffcfcfcft* l£PI3<D5Sffi 
T\ **o«K«Sr^LTttK7>'-] < *«Kk«l«I , r« 
ffiWctt. K7/-K««RkaBH-Iia)W)*y-I< 

issfciMi*>7y-F*k. 2mmv-YHts 2&<r> 
mi om-trnt. mi&mmtokwzmmz 50 
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«H27/-F«B«ikjer/-F«fflW>jEft 

HM&H7] WE7y-KWHEk*y-H«aiR» 

HLT. 7y-KSO^t«SWai«a3l«IJ: 
0fWSn*ifif«t#jflS*4Cfct««k"t4M« 

xnmttmmimmmizmixmfrt&mft 

S- FSk % **>WMfcRltfch.ft 2fflO# y- F*fc 

•c*fs«$iii»^< 2ii^H* j*y$.mizx%hm&. 
iz£~>xbmi. tmrs-vmizmi. msm^ 

Bffc7/-H«HRtBW8*4kk«>fe, HB*y- 

7y-H««Kk»|Silf6fiaEfctt, K7y-FWHR 
k «ffHHfflle>* y - H«WE*B»S*t4mWI 

*«8SiMait*jv^T, «iaj»*»7y-Hak, 2 
aoay-FS**i-ww>is« DK**ft»u fna 

c k * y- h'SffiAjEfiraaa^ffiiRE^QfflTti 
[nmi9] ime77-FWHKk*y-F«ww> 

7>>-l<So^tei»3WaWHBtt»IJ: 

i6J£l3V»T, -5-Offi#Ig<?)M*^{±mK. TS- Km 
«K*j&y-K«WKfc. *y-HWHK^7y-l<« 
■KfcWJffiiXftfcfWBLfciktlMllkt*^ 

Ilttl 1 1 3 IM8H7 (=a<O^NIfMH»oj»HSr 
^twfcUT. -€-^)8t»IiBW)»4^fcM«c, 77- Km 
«Rt*y-K«WRt. *y- K«HRt 7/-H« 
««Elcfll9»i4lHSf«nLfcik t^Mlfct*** 

[it^g l 2 3 tt^6 £ra*)3Hllflma8^ 

86fc*jv»T. *(Oimzncomttzimiz^ rs-Y% 

a«*^y-H««Kfc, *y-i*««Kfr7y-K« 
imm 1 3 3 7 fcraa#wft&K0>&»* 

«K**y-H«WRfc:. *y-K«HK« , 7>'-K* 
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im& 1 4 ] mm £&M<D*m#m.mm 

.WKray-FWMK:* *y-FWMK*7V-F« 

Wrtray-FfflHEfc* *y-F3ffi«£7v-F« 

mLizm&ihxnzwiaitiztztmtthtm io 

«K**y-F«fflKte. *y-F«s«*7v-F« 
«Kt*y-F««Kt£s *y-F«*try-F« 

izm tfc«HHa*«w t Tif ait *n 

Wi, 5 0 0kHzJSUi-C3MHzjaT»WI|-e*4t 30 
fct««i:-t*M««7. 9. 11, 12, 13. 1 
5, 16, 17. 1 8W^*ii)>£fSm«^ft&l£<7) 

[000 1] 

(jut. mRt®-f) &tm-riiuh0)3&ttw]j& 

MlfcftlvC. ffiftfc^£fSW-£ffi?^Si:*fc^ 40 
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[0003] ft*, v^-wmir&b fcst Jl< 

r/JfiK-fbrtS?/* (NH4OH/H2O1/H2 0) i: -r & 
SC- 1 (RCA Standard Clean-1) ffltitttZiiX*— 

K<bK^/7K(HCl/H 2 02/H20) S^-xt-f & s c - 2 
iJKWRCiO, A»5J»*!i!#*-*iB»*;b£*** 

(HF/HzO) KiSDHF (Dilute HF) 
[0004] 

[0005] u>Ura<£, czife(cj:t)9l*±Wfe*i 

A$il&TX^D»>y (As-grown) XMfcBftfiUlift 
Xmtffi&L. <?x-J\$kffimz1?&tZ £ w£RS?)x 
v*y?®mt. mxmfttmifflmizm^ti 
to. ^MW^wxy^y^jWaRWWtrft. ?x-a 
8ffl£fRlH£Ba ( t-y F) fcjfcjrf s. 
[000 6] .TOtr-y Ffi, ->i-ASffl|;fftt6A 

x-T ? A«t:»e^6 i t tt-C* fcv * I: H 3 IMF* 
4tS„ Lfc#-JT. CiOia'Srt-y F*COP(Cryst 
al Originated Particle) fcffcLtVS, 

[0007] ^copii, ¥mfrT>wwy-m 

[0008] 4*:, sc-iat»j»4, cu^^atcr 

mixmimtzmftmizitK^ &stm 
uz-m&w$nr£~> x v ^ . 

[0009] flfcfr, S C - 2^S(i, a-t- -f ?J\S$> 

$<t, -5-^^ft^JSTifi^iSje^v^^i, 

[00 1 03 fcd^T. «ELfcJ:"3*a8«t«ffl"f4 
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[00 11] J: 5 fcRCAifi£ft»i: 

[00123 i<^6Jta»fcff*a^»gW>lStt. tfi 

Jlfifctifcfcfc. Ig*Dfcffl£ffi:Wll*l>A\ TOST* 
[00 1 33 ■f4fc% ) l«BT6-2 6 04 8 0^«fc: 

lt&ftfc2ow&g*fffc»AU tUMf^i^UJ: 

[00143 <r*>*&£. oh- 4 ^jMMgtt&iift* 

OSC-lffl^iStfti^&ftStf. WA&fcZ&tO 

xf&t ztihc o p wssk ltw i offsn^Mu^fi 

^MxTwfirv*. — H + 47t>#MaNMt* 

[0 0 1 53 LfrLStfte, PMHIfc.kitfjr, ^Tt? 
jD$nsmE«io 3 ~10 4 V/cmtl^^iia 

4fctf>, MatLTWtfe*ut2o«Wl*aifcf!jW- 

[00 163 
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TfcStifcfcO'C, ff^lfcffi^SftS^ifcftg 

<t<0Plfflfc:Wt4>*i62iao*V-l«ak'C«*S 
ti&«. «t«2«8SR3WBJftS*ifc2aoH* 'f*** 

It*. 1ffl*iJ^fcHIi+aPiW0>H* 4#y£8&Ilt 

± *) K&mmnmwizT y- kwhr^gw s** 1 1 

[0017]-*. ffi$ffl2tctt£¥*flMa$»g 

t»iE3i3iaBifcEO«sait«UT. jEtner 

4. 

[00183 iftS33 ic$4^tt^oifcfri£Eli. 

ammmxfa e&& Lxm? zm$mxh ->x . 
"wwwciwt 2 fflco* v- vmt xm&^tihK 

mmzm^z-tz 1 1 tie* y- FStfcJi-* 

So* y- H«HK&B»S*t1K«&lrt"* WC* 

o. ^4(:«i^iiiQmBt. meat* 

« 3 tiEtt*)&Bt=*f i/c . H^fiiEr y- fisojks 

[ o o 1 9 1 4fc. mxms izm^m^mmcom^ 
uery-Kmsiitiitf^y-HwaKy^JUK 

[00201 %l=lt««6 £.*l*mMrtS&tt& 

a. UBnmmo'p'bmz^ wa&mtLx^m 

frte^?t^2r. KfflBMWEKiiiTy-Ha 
*Wpf«fc»^n*21l«)*y-I<ai:-ClfW<5 

*i£*.<. +ffiwa»*g»ss*i.fc2a«H* -f*>* 

»t*. l5ie»Sit^l*Ii:Wffl-fSMffl!l«0H» ^^^3^8188 

fcfc. wta*y-i<scfi»t*iflii»)*HST'. d*oK 

Kry-HWaRt«BH-B««)*y- HMRStBI 
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***tftU SIEWSJtS^SIWc+WajRS^:** 

h . WET FttflKk * V- KWHBOiEaWWa 
fceSS«EEifflfllrt-**Sfe - C* l 3. M«fl7(c«6*W 

T. Xfc3BH«i6»»fc*fU 7/-FS*>JK»fcKR 

[ o o 2 1 1 is^jss izm*mm&<r>&&iT 10 

£14. *«koat»««)«K*t, ttgHMkk LTO¥g 

Kffi U HKTy-FSfciilt*. fflMBfeiMfckHiii 
-F«HR*B*S**i:i:<»fc» fHE#y- FSfcfc 

MKkttrtrf *<4W3i. Kry-KWHEfcHBH 20 
-IE**)* y- F*ra*M&*fc4MM«<0»» 

-F£*fiw*>ifi»J:9tt*£*ifru nEtt%mii 

<7)±»J: , J»fflS'tt4#fe. ttB7y-FttWEk*y 
- l<«MOjESiiMtl[aMEE*Bilirf **»"C* 

77- FSO^fciateJtattHtaJMJ: dsmbs 

[0022] fS^JR l 0 (ctt*#WflMa%##£ 
{4. mfei«^6lclB«^#<*S«wft^atct3V^ 
T. **>*»Ig*>W4fcU:l*fc. 7/-FWHK*;* 
y-FWSKfc. *y-FWHK*7/-F«WKfcfll 

[0023] maS. 1 1 C«4*»(MHRWft»*tt 

<4. B9iBli^7(cfe®^#«sS«wa^St3t5V^ 

y-F«WEfc. ay-F«WK*7/-F*WRfcfll 

0#tl>lS$r#SDL^^&T&4. 40 
[0024] N*3 1 2 £ft £4Vft£fiaaE&A1& 

T, *4>8BM:g«il±fc««fc. 7y- KttHKt* 
y- F3SK£. ^y- KWHR*7y- KfMHKfcW 

[0025] 1 3 £ft*43SflMO&»2r& 

y-F«MKfc. *y-HWHK*7/-H««RfcflI 50 
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Lustre**. 

[0026] M$g 1 4 (cto¥3ft£«ff>$iM!r& 
(4. mifEiS«JS8tfe^^«c^^#*fttcti^ 

y-FWSKfc. ^V-Hliii^y-HtW:!) 

[0027] nsfi 1 5 (cff i¥#f*g«e>&»2r& 

(4. |ylBlt«JS9(clsa<o^*S««^*»t:tJV^ 

y-FWHKfc. Xry-F«HKt7y-K«WKte« 
[0028] M«« 1 6 fcff S¥*ttft8ff>ttfr£& 

(4. fiiEif^jastcie^o^ft^w^^at:*}^ 

y-FWHKfc. *y-FWaKfe7y-FWHKfc« 

[0029] ffifttt 1 7 £$4¥StfMwa&;fr3; 
14. BiifEii^Ja9tE^W^**««a#^K:tJ^ 

"y-F««Kfc, *y-F«WRfc7y-FmHKte«I 
[0030] a^B 1 8<cff 

14. IffllMIl 0—1 7«WffijWcS5tt*tlfc» * 

-<0ifcrf2SS££fflU €ffi«ifcEpto£*i4jE£fcJ4ll 

[0031] *fc3i*3i 9£fts3HB*£Ka$&«- 

£14. ttERSOT . 9, 1U 12, 13> 15, 1 
6. 17. i8avvfii&l=iBtta3%lc*5tvc. ft» 
a^^^ffl^^SS^* 5 . 5 0 0kHz 
]3LhT-3 MH zaT»«Hlk-f 4*»C*6 . 
[0032] =5rfc\ *m&>mzmi 6<cfll 

mnim£i8m!&&mw s tia& tut t w v »Tff * 

[0033] ~r 

i-i.mi ii*«!iJfc J; exfi^ft^Hi 1 

a*«rttOT, ( a ) f4|al2£g£±$a»£>j|7t¥0B 
0. (b) J«tfDflgiBHt»ft4. 
[0034] ^HCfrfWIBir. 

5-f~>'^Lfc«iWi2«0fi#*rtfco^T. *S«0SS 
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[00353 £e>«BWis SA-eARflft. 4«i 

«wfcifiv#«i:BB»^)t>03!«IW8*i4. ftiMI2*> 
( 7/- F*3 fcUU LT 

7/-K«B*7i:W*OTffiWTOTie»3ii 
TV*4#, i^^{i{iSWf«5& J SE J ?W><0^'f<x 

[ o o 3 6 3 u> uwarc. niw:**t!w>aHKw* 20 

m<r>mfe% (^i-A^tvM 

[0037} £^ffi»M2tf>l£aW2li, 

y-H*3s *V--HK4. IW5«)+aE««ll60* 30 

afc»S*i4«»WHiSfi47/ 
-H*3«±»iW*PWB4:U *o*»J:9*»*:h. 

tTIMtf^fcHHSft.**'. 7/-F*3l:#fllS 
HmWHZtil. *3LT7/-KS34>4itfcHtJW 
[ o o 3 8 ] <wc. ZrtfflNtM. 1 «ttffl*tfeteOV»T 40 

mti. wsmmt ixnmzmt. m^9izxr> 
bvi oxvmzti. m.m#i 1 fcj: osjmpss 

fcRSfi*. £*>tt»T. 7/-H«ff(K7i:/rV-K 
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tit, %4>tttKJ&« 2H 2 0-4 e" -»Oj +4H 
♦ fcJ:oT, 7/-KSWW4H* 'J-yf-£$#^ 

2»»*c*S) tffffcttU. 

[0039] t i^-e+IWifcls wCtt. ZffAKM-CK 

fiBWftfflK J: ») mt Ittt ttJW*>* ZfcZW&Ztt 
ZtlZt1fi?*l. ttcb%. 02iitt#fc#»a* 

X\ *^JtfiStffili-£r&4* t , <2>-<5>i:jg-f«*> 

aWST***!***, »fc8 0 0 k H z ObMMtfcO 

[00403 i: liSiSEWKiflKtft fc , ffi*#S 
^<^m^->Xv : Jii)VW&^tli}\ hlWM 

+oh- ) tT^iiktrswtwCs zmzuzx 
tmiztl t ^3*B«WWWBIcJ:M 

[004 13 ifcH* -f*>38WII*»A>a:*IIBt5tt. 

[0 04 2] 03lwSrrj:atc s H» A*Vl&k 
»l*Ii«S*L4«IIE7y-H«WK7*Jj:if*y-H* 

m.8iz. mniizmfiLix&nMkiKbnzm^ 

hZbtfX"£Z>. ZVmMli, fUtf. E@2-3m 
h. 

[ o o 4 3 ] a*. EHJn^fftSiSfc ft^tt 
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0~aiOV, 0. 0 5~0. 5A/cm» ffiO&tt® 
HtlSfti- 1) i i: a^STC'*) h . 
[0044] J2JLfc"C3* A «£J: 3 fc s *»Wfc**H 1 * 

«£E"*tefWI$**£kfc**>"^ SC-2*JK:8. 

i: (ct -,t s c - i aawcwsw/Mr vmtMmt 

ZnZblZ^UTli. BKS»iPF7- 10609 
4 i: L-casWJ^fJbftO-C^ *^)»LV*W4««W 

*t»»«i:t<r36*fe. H-!SW«>WW>jEJl*flJ9 
mil *fm\ i.VT>Vii y ttiWtfr* JBK* fctt 

[ 0 0 4 5 ] 04 tt*»Wfc*i»t*fWWfc*iMrtto 

ia t KflBt* i> ^>t\ ( a ) »±*-*>fciHHi 1 

[0046] HflcWfett, i ^ 

*2tt«ry-J t «««7i:. *y-F*4flgfcKttS 

JMWfrWiH* 4 *ytegtfKtft#*& < SC - 2%mK 

«>«H*<ii7tfcRirc. i^nwv-FWMwc 30 

£«2li0J&y-F«rafc8W**8tttEE*JEi: L 

XT J— V%MMl~*ti?ii® *)Wi&Zklz£~>X, 
7S- KS3 V- Hits * V - H*4 £7 y - H 

afc**i-efua*u £tf)K8ra&£Sfufc#y- rm 

- <f * y£*tiT)M »J ( S C - 1 flfflHK&ffi 

[0047] *J8W>i^MJ , lc-3V^Ttt. Ift^fte 
±. SC-2«3fl«iW%?rU *OftTSC-l« 40 

froTfcA^U «EI»«il , CI»0a3*iTfcJftv\ JE 

y iJHWiwii* y v*a#$rff* 3 £ t *nner* & . 

[0048] fctf UfttfflHi: LT, **l**W)«WK 
XH»tt»±-CJ: OfcSMHMtfcU;. *-^^?f5ISl= 50 
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[004 9] 04f> (b) « % |«lteJ:o-C*JW!«) 
aflttl&Sl 1 0Mk \mz LtiM. 1' £«* •) 7/Wrt 

y*»tff s 5r->fc«, a«teyv^aiHai3 0k. & 

fl«B4 0fefflnLfcnai*lllW*Brc**. £*>i 
[0050] **5iO«l!WMW)«*U:. ±3*8* 3£ 

**ve*i*««». 7** y 

[005 1 ] H4 < a ) , ( b ) fc*J»t*» 

» i > r *y 3 0 cuMweHHi 

12. 12' » 3 1»*Ht*S*L'C^i*«. 

" [00 5 2]i!HMWl. 1' ^y^x8KMa3 0» 
^3*it««fc#fflS**li»*»««fcl45 0 0k 

h z£LL-C3mh zjjtToKHt y y^a^ 

<0*§£li& 10 0k H z^JfiWU^Mttrl^oT t 

1 0 0 5 3 ] y y^«HHa3 ooaatov^T, »fc 

StfM«*v^, ±Eft««IIl*fcttr (ifcttSIEft 
com®R7. 8t#OIHt5*l»v^«iMt2«J:a«r 

hnmm-c* I.*** m&£&4 ouant^ 1 p a 

[0054] 

[£iiPl] 

IWPflfl^y 3 ymtefiJ: 0Si§n^ifiS* J l 5 o 

mm^I^I-A^ifflL, 01(a). ( b ) Oifc 
?tSS^i:^04 (a) ^^tlSKiioTl^Srffo 
fc. HigEttllS^ 1 5 0mmOg«£ 1 OfemfiTISI 

mmt7ftiai as««irc3jied*36n!nesr« 
pw«Rfca*LT«aait*ri*ii:*ftJ:o 

icSI. 7-/-K«SHiaBwraKi2 l Ommk Lfc. 
£tf)iEffirtJi * y- Ka»ft«i. -WI-WL2 0 m m(=ift 

[0055] cLco#mx'7;-Fm. *y-na, rim 
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T J- H*rt«afei«K«)*t SC - 2tfc&*£fc 

» 5 0 0kHz <F>m®.<ri7i- iHftflStf&tf 
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